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1. Measured dose rates of the drive barrel containing extracted soils 
shall not exceed 1.4 R/h at the side of the drive barrel on 
contact (window closed cutie pie (cp)]. Measured dose rates of 
the drive barrel containing extracted soils shall not exceed 
2.0 R/h at the end of the drive barrel and on contact with the 
soil (window open cp). 

2. If combustible gas levels exceed 10% of the lower explosive 
limit (LEL) in the borehole, drilling, sampling, welding, 
cutting and grinding operations shall cease. Actions required 
by the work procedures shall be implemented to reduce the 
combustible gas levels below 10% of the LEL before continuing 
operations {i.e., i nsta 11 at ion of purge bladder, purging 
borehole with inert gas, etc). 

3. The total volume of soils removed from boreholes, where a 
potential exists to involve greater than 15 g of fissionable 
materials, are controlled in accordance with the criticality 
safety program as prescribed in WHC 1991d. 

The following rtcommended prudent actions are management commitments 
towards ALARA implemented through work procedures and will be spec ified at 
each specific site . These commitments are documented in Radiation Work 
Permits (RWPs), Hazardous Work Operations Permit (HWOP), Job Safety ·Analysis 
(JSA), and other work procedures verified prior ta start of operation by 
Safety Assurance . -

1. Monitor ambient air in the workers breathing air zone for 
detection of toxic vapors in areas where workers will be required 
to perform their activities. Concentrations detected that exceed 
the time weighted average {TWA) limits should require removal of 
personnel from the work area or donning of appropriate protective 
gear as required by the HWOP, JSA , or RWP. 

2. Use plastic liners or sleeving as barriers around the drive 
barrel , split spoon sampler and while loading the waste drums to 
prevent releases of contaminated or potentially contaminated 
radioactive materials . 

3. Appropriate protective clothing as required by the site specific 
RWP and HWOP should be worn to protect the site worker. 

4. Use field monitoring instruments to survey equipment for detection 
of any radioactive contamination. 

5. Ensure double bagging and prompt control of contaminated equipment 
to minimize possibility of skin contaminations or inhalation 
hazards . 

6. Change glove box gloves per the appropriate work procedures at the 
required frequency identified to minimize the potential for glove 
failures resulting in potential inhalation, skin or work site 
radioactive contamination hazards. 
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7. Appropriate respiratory equipment should be available that 
protects the worker based upon the potential hazards at each work 
site. 

Sa. Use lead lined gloves and lead shielding at the glove box to 
m1n1m1ze extremity and whole body exposures. Shielding should be 
used around waste drums when readings on contact, with exterior of 
drum surface, exceeds 100 mR/h. 

b. Use field monitoring instruments to establish dose rates 
associated with the radioactive materials being handled in the 
glove box per the requirements of the specific RWP. 

c. A radiation control area may be established and posted outside of 
the sample trailer, behind the glove box where an individual can­
receive a dose equivalent greater than 2 mR/h from the radiation 
source during glove box sampling operations. 

9. A site specific evaluation should be conducted early in the 
planning process {i.e., readiness review) assessing chemical 
compatibility issues. This would identify sites that may have 
chemical inventories not analyzed as part of this assessment. 
This would eliminate potential chemical reactions that could 
result in production of volatile gases, fire or other adverse 
consequences. 

10 . Activities involving the use of acids should be conducted such 
that acids do not come into contact with the soils, potentially 
interacting with ferrocyanide that could result in generation of 
any hazardous volatile gases. 

11. Survey measurements of drilling equipment and tools at non alpha 
sites should be conducted by the monitoring organization. 
Surfaces of equipment should not exceed an alpha reading of 7,000 
dpm/100 cm2

• 

12 . A zone of control should be established a minimum of 10 m (33 ft) 
or greater out from the well site to assure any potential 
consequences associated with this activity to the onsite worker 
are below the limits for a low hazard operation. Within the zone 
of control appropriate protective apparel should be used . 

13 . Stack effluent sampling should be conducted whenever spl i t spoon 
samples are being handled in the glove box . This will aid in 
detecting a potential release of radioactive particulate whil e 
samples are being handled in the glove box. 

14. Mon i toring for flammable gases in areas at the tank farms where 
there may be welding and cutting activities should be in 
accordance with the requirements in the operating specification 
document for watch list tanks . 

The activities planned as part of this characterization work are 
control led by adherence to the operational safety limits {OSL) and work 
procedures contained in the Environmental Investigations and Site 
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Characterization Hanua1 (WHC 1992a). The JSA, HWOP and RWP also provide 
controls and guidance that are adequate to assure safe operation involving the 
planned characterization activities. 

2.0 WORK DESCRIPTION 

The scope of_this assessment includes activities that will involve 
drilling boreholes through subsurface contamination that resulted from SST 
leaks or liquid process wastes that were discharged to the soils. This 
includes sampling and monitoring the migration of radionuclides and other 
hazardous constituents that were released to the soil column. The boreholes 
may be abandoned after data acquisition or they may be used as a dry well and 
not abandoned. 

2. 1 LOCATION AND DESCRIPTION OF CHARACTERIZATION SITES 

This section identifies the location of the operable units and describes 
the waste sites where l arge inventories of contaminants were discharged to the 
soils . Figure 1 provides a basic site orientation . Figures 2 and 3 provide a 
basic orientation of the 200 East and West Area, including identification of 
the tank farms in both areas and the locations of numerous cribs in these 
areas. The waste sites have been organized into operable units for 
characterization and/or remediation. 

2.1 .1 Operable Units 

The purpose of the operable unit designation is to organize the 
radioactive, hazardous chemical, and mixed waste management units into groups 
that, due to complementary characteristics, would be amenable to combined 
characterizat ion and/or remediation. 

There are approximately 49 operable units where soil characterizat ion 
activities wil l be conducted . There are approximately 30 operable units where 
the soil sampling and characterization activities will be conducted in the 
initial application in the 200 Area. These operable units are identified in 
Table 1. 
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Figure 1. Orientation of the Hanford Site. 
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located at the center of the glove box it appears there is a greater reduction 
than when the source was close to the lead glass. A dose reduction factor of 
2 was found through the lead impregnated gloves (Attachment F). 

4.4.2 Consequence Analysis 

An analysi$_ associated with the unmitigated radiological exposures to 
all individuals to determine the relative hazards was assessed to determine 
the potential consequences to the site worker, nearest onsite worker and the 
public. This analysis evaluated the consequences associated with each segment 
of the activities . Attachment G provides a discussion of the analysis 
addressing the potential consequences associated with an airborne release, and 
a maximum release scenario. 

The analysis involves a maximum release to the atmosphere of hazardous 
material without consideration of mitigation provided by engineered or 
administrative barriers. Derived dose consequences are summarized in Table 5. 

a e . a 10 og1ca T bl 5 R d. 1 1 D ose C onseQuences. 

Dose Consequences Upper limits for Low 
Receptor (EDE Rem) Hazard Operation 

(Rem) 

Site Worker 2.0E-02 < 25 

Ons i te Worker 1-h release 2.6E-02 < 5 
8-h release 2. IE-01 

Public 1-h release l . 7E-03 < 0.5 
8-h release 1.4E-02 

4.4.3 Su11111ary 

The requirements for determination of hazard .class ifi cation (the 
radiological and toxicological dose co·nsequences determined by this safety 
assessment) indicates that this activity will require review and approval for 
that of a low hazard operation. This safety assessment satisfies the 
requirements of WHC 1988b, WHC 1991c, and DOE Order 5481 .18, (DOE 1988b). The 
requirements considered also included the protection action gu idelines that 
were developed. t0- limit inhalation exposures to the public to levels below 
which they would not be expected to experience or develop irreversible or 
other serious health effects or symptoms that could impair their ability to 
take appropriate protective action (WHC 1990) . 

The as:~ssed consequences have been evaluated against the radiological 
risk acceptan,;e curve. The potential consequences are within the acceptance 
guidelines (WHC 1988b) . 
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4.5 ASSESSMENT OF HAZARDS AND CONTROLS 

The consequence analysis indicated that several postulated events could 
result in consequences to the site and nearest onsite worker. Table 6 
i dent i fies the specific component failures or other off-normal conditions, 
consequences as a result of these failures, and mitigative features available 
to reduce or eliminate the potential consequences to the receptors of concern. 

Table 6. Assessment of Hazards and Controls. 
Hazards MitiQation 

Controllinti inventories of soil The measured dost rates of a drive barrel should not exceed: 
Nterials within~ of worst case a. 1 .4R/h at the side of the drive barrel on contact (window 
anticipated. closed CP). 

b. 2.0R/h at the and of the drive barrel on contact (window 
ooen CPL -Exposure of personnel to volatile ;aaes A portable contiustible ;as analyzer should be used for 

and or potential defla;ration or detection of potentially flamnable gases. Levels that exceed 
detonation. >10% of the LEL should require drill inti, samplinti, welding, . 

cutting and ;rindinti operations to stop. Actions as required 
by the work procedures, to reduce the contiustible ;as levels 
below 10% of the LEL, should be iq,lemented before continuing 
-rations. 

Potential for encounterinti specific Evaluate chemical c~tibility issues early in the plaming 
chemi cals not previously analyzed as process for each specific site if chemicals are encountered 
pert of this assessment . Resul tinti that ware not previously assessed. Addendun or revision to 
consequences could cause cht111ical existinti safety assasuient if warranted. Activities involving 
reactions (i . e . , fire, explosion, the use of acids should be conducted such that acids do not 
volatile gases, etc.). COIie into contact with soils at work sites near SSTs that are 

known to have contained ferrocvanide. 
Removal of sufficient quantities of Evaluation of site specific inventories of fissionable 
fissionable materials in tht soils Mttrials that are known or suspected early in the plaming 
resultinti in potential criticality process. Addandl.n or revision to the safety assessment if 
safetv issues at I s,_,.ific site. warranted 
Airborne radioactive particulate and Plastic. l inars or sltavinti should be used as barriers around 
contamination rnultinti in possible the drive barrel, split-spoon s~ler a,yl while loading spoils 
inhalation or skin cont•inations. into waste druas to prevent releases of contaminated or 

potentially cont•inatad radioactive materials. 

Appropriate protective clothinti as required by the RIJP and the 
HIJOP should be worn to protect the site worker. 

Survey aquipnient for detection of any contamination. 

Double ba;;inti and pr~t control of contaminated equipment to 
• ini• ize skin cont•inations. 

Decon ;love box, chantie ;loves and bags at the required 
frequency identified in the work procedures. 

Appropriate respiratory aqui pnient should be available based 
~ the potential hazards at each work site. 

Addit i onal acninistrative controls NY be ~toyed to assure 
site workers are 0rotected from skin contamination hazards . 

Exceedinti exposure limits for safe Leaded ;lows and lead shielding 111y be used to 111 ini mize 
contact handl inti wh i le work inti in the extr•ity and whole body exposures . 
;love box . 

lnstrunents should be used to ntabl ish dose rates associated 
with the radioactive 1111teri1ls being handled in the alove box . 

Encounterinti exposures outside of the A radiation control area Ny be established and posted outside 
sample trailer that could exceed the of the tra i ler behind the ;love box, where an individual can 
limits for• high radiation area. receive a dose equivalent greater than 2 nt/h from the 

radiation source during glove box sampl ing operat ions . 
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Objective - To assure that the drilling, sampling, welding, cutting, 
and grinding operations are curtailed when volatile gases are 
detected at levels that exceed >10% LEL in the boreholes. 

Requirement - a. Use of portable combustible gas analyzers are required 
for detection of volatiles that are potentially 
flammable. Levels that exceed >10% of the LEL in the 
borehole shall require more frequent monitoring per I 
the requirements of the applicable work procedures. 

b. If combustible gas levels exceed >10% LEL in the 
borehole, drilling, sampling, welding, cutting and 
grinding operations shall cease. Actions required 
by the work procedures shall be implemented to 
reduce the combustible gas levels below 10% LEL 
before continuing operations (i.e., installation of 
purge bladder, purging of borehole volume with 
inert gas, etc). 

2.4 Surveillance - The responsible operating organization shall verify daily 
(prior to startup and during periods of operat i ons) that a cal ibrated 
combustibl e gas analyzer is in place and operable before weather caps 
are removed . Compliance with the stated requirements shall be 
documented in an auditable log or FAR . 

2. 5 Recovery 

2~5 . 1 Noncompliance with the requirements of the OSL 

a. If a calibrated portable combustible gas analyzer is found not to 
be in pl ace, work shall immed i ately cease (2.3a). Notification to 
the appropriate line and safety assurance management shall be 
made. Work shall not continue until a calibrated portable 
combustible gas analyzer is in pl ace and operable . 

b. Failure t o cease operat ions and implement the actions as 
required in the work procedures i f combustible gas levels 
exceed 10% of the LEL shall necessitate immediate-shutdown of 
operations (2 .3b) . Notification shall be made t o t he appropr i ate 
l i ne and safety management . Restart of operations shall require 
l i ne management approval and safety assurance concurrence . 

c. The OSL violation shall be documented as requ i red by the 
app li cabl e MRP. 

2.6 Noncompliance with the surveillance requirement 

a. The surveillance shall be performed immediately . 

b. If surveillance drtermines noncompliance with the requirement , the 
recovery actions identified in Sectlon 2.5.1 shall be initiated . 

c. Failure to implement a surveillance requirement shall be 
documented as required by the applicable MRP. 
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2.7 Audit Point - An auditable log or FAR shall be maintained at the site 
documenting the results of the surveillance. The log shall be reviewed 
weekly by the operating organization assuring compliance with the 
requirements and surveillance. 

2.8 Basis - The limits of this OSL are conservatively based on the potential 
volatile concentrations for potential gases that may be encountered but 
cannot be qualitatively predicted at this time. The concentration limits 
are set to provide a safety margin between detection and potential 
deflagration/detonation. 

Operational Safety limit 3 - Criticality Safety Control 

3.0 Title - Site specific evaluations of fissionable materials inventories. 

3.1 Applicability - This requirement applies to conducting an evaluation of 
inventories of fissionable materials that may be encountered at specific 
sites where soil sampling may occur. 

3.2 Objective - To assure that the total quantity of soils removed at each 
specific site containing more than 15 g of f issionable materials are 
controlled under the criticality safety program (WHC 1991d). 

3.3 Requirement - Line management shall be responsible for assuring: 
• 

a. Sites identified where greater than 15 g of fissionable 
materials can be removed or relocated shall have CE&A 
involvement as required in WHC 1991d. 

b. Inventories of fissionable mate~ials that are planned to be 
handled in the sample trailer and glove box that could 
exceed 15 g shall have CE&A involvement as required in 
WHC 1991d. 

"' 3.4 Surveillance - The responsible operating organization shall verify early 
in th·e planning process (i .e., readiness review) for each site if there 
are inventories of fissionable materials that can be removed in the 
so i l s that require controls identified in WHC 1991d. This should be 
documented as part of the readiness review or in an auditable record. 

3.5 Recovery 

3.5. 1 Noncompliance with the requirem~nts of the OSL 

a. Start up of operations shall not be allowed at the affected site 
i f the requirements of the OSL are not met. Notification to 
appropriate line and safety management shall be made . 

b. An evaluation shall be conducted to ascertain what will be the 
inventories of fissionable materials in the volume of soils 
removed at the affected site. The appropriate reviews and 
approvals shall be obtained once the evaluation is completed. 
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Function 10 - Activities involving the use of acids should be conducted such 
that acids do not come into contact with soils at work sites near SSTs that 
were known to contain ferrocyanide. 

Prudent Action 10 - Acids should be controlled at the work site to prevent any 
interaction with ferrocyanide that could result in generation of hazardous 
volatile gases. 

Function 11 - Surface radioactive measurements of equipment and tools . 

Prudent Action 11 - The monitoring organization should conduct survey 
measurements -at the surface of drilling equipment or tools at non alpha 
controlling sites. Surfaces of equipment should not exceed an alpha reading 
of 7,000 dpm/100 cm2• · 

Function 12 - Establishment of a zone of control • . 
Prudent Action 12 - A zone of 10 m (33 ft) or greater out from the well site 
should be established in all directions to assure that any potential 
consequences to the onsite worker are below the limits for a low haiard 
operat ion . With in this zone of control appropriate protective apparel should 
be ut i l i zed . 

Function 13 - Sampl e stack effluent for detection of unanticipated releases. 

Prudent Action 13 - Stack effluent sampling should be conducted whenever split 
spoon samples are being handled in the glove box. This will aid in detectiDg 
a potential release of radioactive particulate while samples are being handled 
in the glove box . 

Fuction 14 - Monitor for flammable gases in areas at the tank farms where 
there may be welding and cutting activities. 

Prudent Action 14 - Monitoring for flammable gases in areas at the tank 
farms should be in accordance with the requirements in the operating 
specification document for watch list tanks. 

5.3 SAFETY SYSTEMS AND EQUIPMENT 

The safety functions assoc i ated with the drilling/sampling, handl i ng and 
preparation of samples in a sample trailer and glove box, and interim storage 
of so i ls extracted are identified as safety class 3. The systems, components , 
or structures ident i f i ed below provide specific functions to assure treatment 
or confinement of radioactive or other hazardous materials (WHC 1988a): 

1. Plastic liners or sleeving are barriers used to prevent releases 
of contaminated or potentially cc~taminated particulate . This 
minimizes the potential for radiol ogical or toxicological 
exposures to occupational workers that exceed sound ALARA 
principles. 

· 2. The HEPA filters function as a tre,tment and removal system. This 
system prevents the release of radioactive particulates and 
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chemical vapors that could preclude implementing sound ALARA 
principles. 

The instrumentation associated with sampling the stack effluent is 
required to detect unanticipated releases that could result in 
exposures to the occupational worker or environment that would 
preclude implementing sound ALARA principles. 

The glove box and drum shielding provides a reduction of whole 
body and extremity exposures to the occupational worker. This 
would assure implementation of sound ALARA principles. 

The glove box is designed to maximize confinement of radioactive 
materials. The integrity of this confinement system minimizes the 
potential for radioactive releases below the criteria limits as_ 
defined in WHC 1988b. 
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